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A ONE  DEV  PROTON  SYNCHROTRON  AT  DELFT 

A proton  synchrotron  is  being  constructed  at  the 
Technical  University  of  Delft  under  the  direction  of  Prof. 
Heyru  This  machine  is  a conventional  four  quadrant  synchro- 
tron with  n less  than  1,  a radius  of  4 meters  and  a design 
energy  of  1 3ev.  It  uses  an  K-shaped  magnet  cross-section, 
like  the  Berkeley  bevatron.  The  magnet  gap  is  10  x 00  centi- 
meters, all  of  which  will  be  available  for  acceleration  since 
the  magnet  poles  themselves  will  form  the  top  and  bottom  of 
the  vacuum  chamber.  The  injector  wili  be  a 10  Mev  cyclotron. 

The  machine  is  to  be  housed  in  a small  building 
which  was  completed  six  months  ago.  The  present  status  of 
construction  is  that  aluminum  coils  for  the  magnets  are  now 
being  wound  and  steel  deliveries  are  just  beginning.  The 
present  schedule  calls  for  the  machine  to  be  completed  in 
1956. 


THE  FORMATION  OF  ASYMMETRIC  CYAN  HYDRINS 


The  me c han i s m cited 
formation  involves 
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tion  of  cyanide  ion  to  the  carbonyl 
unction.  It  has  been  assumed  that  the  only  function  of  the 
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base  used  as  a catalyst  is  to  furnish  cyanide  ion.  In  1912 
Bredig  observed  that  when  an  optically  active  base,  such  as 
quinine,  is  used  as  a catalyst  the  mande loni tr i la  formed  from 
benzaldehyde  and  hydrogen  cyanide  shows  some  optical  activity. 
In  reinvestigating  and  extending  this  early  observation,  Prof. 
Prelog  at  ZTH  in  Zurich  has  obtained  definite  evidence  that 
the  base  has  other  functions  than  merely  ;o  supply  cyanide 
ion.  In  order  to  explain  the 
active  product,  Prolog  has  s u<; 
for  cyanhycrin  .formation 
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It  will  be  observed  that  a hydrogen  bonded  complex  between  the 
base  and  the  carbonyl  function  is  postulated.  This  suggestion 
would  account  for  the  partial  s ter ic. control  during  the  ad- 
dition of  cyanide  ion. 

In  the  addition  of  hydrogen  cyanide  to  cinnamaldehyde 
with  quinine  as  the  catalyst,  a 45  - 55  ratio  of  isomers  is 
obtained,  although  only  50  mg  of  catalyst  for  ZG  g of  aldehyde 
are  used.  As  would  be  expected  from  this  mechanism,  the  use 
of  a mixture  of  an  optically  active  and  optically  inactive 
base  leads  to  a corresponding  decrease  in  the  stereospecifici- 
ty of  the  addition,  although  the  overall  rate  of  the  reaction 
remains  substantially  proportional  to  the  total  base  present. 


INSECT  BYE  PIGMENTS 


A group  working  with  Prof.  A.  Butenandt  at  the  Max 
Planck  Institute  for  Biochemistry  in  Tlibingen  has  determined 
the  structure  of  xanthommatin,  the  principal  eye  pigment  of 
califera  (black  fly).  The  substance  has  a phenoxazor.e  ring 
system,  a structure  which  has  been  used  in  photographic  sensi- 
tizing dyes  for  many  years.  It  is  most  interesting  that  a 
pigment  found  in  insect  eyes  should  thus  turn  out  to  be 
closely  related  to  a chemical  used  in  the  photographic  process 
and  suggests  that  the  structure  may  play  a similar  role  in 
light  absorption  in  the  two  cases.  Xanthommatin  can  be  repre- 
sented by  the  following  two  formulas,  which  illustrate  the 
oxidized  and  reduced  forms 
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In  one  experiment  storting  v/i  th  5,000  black  flies, 
cxtraC  tion  an  o xraCuioncii  pi'cc.p-Luwiw.*  * o a *.c  cc  u pp  r ox*** 
mately  IdO  mg  of  a reddish  violet  amorphous  powder,  which 
was  further  purified  by  chr omatogr aphy  -o  yield  crystalline 
xan thomma tin.  Flies  for  the  experiments  are  grown  on  putre- 
fying meat  in  a special  room  at  the  Institute. 

THE  PREPARATION  OF  RARE  EARTH  METALS 

The  Chemical ’Research  Laboratory,  Teddington, 
recently  held  a series  of  11  open  days11  during  which  the 
various  activities  of  the  Laboratory  were  exhibited. 

One  of  the  problems  currently  under  investigation 
involves  the  preparation  of  rare  earth  metals  by  the  thermal 
reduction  of  rare  earth  halides  with  alkali  metals.  The 
technique  used  is  that  introduced  by  Gray  (Bull.  Inst.  Mining' 
Metallurgy  61 , 141  (1951-2)}.  The  reactants  are  placed  in  a 
molybdenum  crucible  which  is  enclosed  in  a mild  steel  re- 
actor. After  filling  the  reactor  with  argon,  the  reduction 
is  initiated  by  heating. to  approximately  iCCG^B . Exploratory 
experiments  are  now  being  carried  out  with  cerium  and  lantha- 
num fluorides  using  lithium  as  the  reductant. 


THE  USE  CF  ZONE -MEL TING  TO  PURIFY  ORGANIC  COMPOUNDS 

The  Chemical  Research  Laboratory  'is  also  making  use 
of  zone  melting  techniques  to  purify  certain  organic 
compounds.  A very  vivid  yet  simple  demonstration  of  the 
effectiveness  of  zone  melting  is  provided  by  the  system 
indul ine-naphthalene . As  little  as  0.03°/o  induiine  imparts 
an  intense  blue  color  to  naphthalene,  which  is  colorless 
when  pure  and  melts  at  60.2°C.  Sy  placing  the  impure  naphtha- 
lene in  a vertical  glass  tube  and  slowly  passing  a molten 
zone  from  top  to  bottom,  the  induiine  is  concentrated  in  the 
lower  portion  of  the  column.  The  progress  of  purification  is 
readily  followed  by  the  accompanying  color  changes. 


NEW  GRAVITY  MAP  CF  JAPAN 


At  the  -10th  meeting  of  the  International  Union  of 
Geodesy  and  Geophysics  in  Rome,  Dr.  C.  Tsuboi  of  the  Institute 
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1*  or  the  mos  i,  part,  Japan  is  strongly  positive 
although  strongly  negative  pockets  are  present  in  central 
r.onsnu,  in  the  south  coast  c_  Hokkaido,  and  on  the  east 
coast  of  Kyushu.  Like  the  geological  structures  the 
gravity  trends  are  parallel  to  the  length  of  Japan.  The 
Pacific  coast  of  J-pan  is  generally  strongly  positive,  thus 
forming  a gravity  high  which  is  parallel  tc  the  trenches 
off  Japan  which  are  known  from  earlier  work  to  have  great 
negative  an onia lies*  i**e  i.ecian  i ec t on * c Line,  a —.csosoic  — 
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However,  the  younger  Fossa  idagna  or  "broken  -acid1  of  Japan, 
which  cuts  across  central  Honshu  in  the  vicinity  of  Tokyo, 
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TH ICKNSSS  OF  THE  CHFFlk  TO  ICE  CAI 


From  1949  to  1952.  seismic  measurements  have  been 
made  on  tne  erntnic... a .as  —c-p  — y tne  excellently  ecuippca 

» • ^ vi  ^ ^ u P.CL  o ovi  . . e O w(i  l ti 

. .a r ec  oi  o ne  c a p c> nd 


r i ci  I 10  » * .J  * U * Jp  i 

X*W  * 4 OW  *L  G G Q G x ti.d  P » 4v#/"  *-*  — 


espec  lally  oi  its  2 n i c .22*  o s 2.  no  20  cot  a q on  oral 


,0  1 or ni  cine  ns.  wur  g 


^ WitUCi  «■*  J X 4 i 4 00  •"•v  • 


L QCa  Ox 


The  velocity  of  pr  opagati  o*n  of  sound  in  the  ioe 
var  i ea  iron  0 0 0 w to  *:2ou  rp/ a*  Under  neutn  2 ne  2 cc  ^ wwo 
r 0C  a c*  2 4 0 x * a v w Lud*.  x Out  i wt  ( x 4 • 4*4  4*c*  4 1 1 b u x c.  ye  4 ^ '• » 1 . w » 1 
na s a thiclcriess  oi  2.3  g — oOG  it*;,  2 he  velocity  is  ^±SCg  4.0 
5000  m/s;  in  the  second  layer  the  velocity  is  about 
5450  m/s*  At  one  station  a velocity  of  CC50  m/s  was  ob- 
served in  a layer.  The  velocity  of  sound  in  the  ice  ana 
the  rocky  layers  'was  determined  by  refraction  shooting  ar.< 
the  thickness  was  obtained  by  reflection  shooting. 

Tne  thickness  oi  tne  «cc  was  determined  a **  ibou. 
400  points  spread  out  on  several  profi.es  in  the  southern 
half  of  Greenland  and  aiong  one  pr  of lie  in  the  northern 
part  01  tne  ice  cap.  . /o  2**  <v  cre 
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the  souther.',  par.  o:  ureon_und  forms  a pi-teau  with  an 
elevation  oi  .. a ou a *uOu  n.  ..a  iCa  vo-uno  o.  the  encire 
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VI  TA.V.1  N 3 x DEFICIENCY  AND  LEARN a NO 


Prof.  Roger  Russell  and  Dr.  R.  V/a ts on.  Department 
of  Psychology,  University  College,  Lor. don,  have  been  concuct 
ing  experiments  on  rats  to  measure  the  behavioral  effe 
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the  recent  Symposium  on  Radiobioiogy  held  at 
Liege,  Belgium,  Dr.  Peter  Alexander  of  the  Chester  Beatty 
Research  Institute,  London,  discussed  the  results  of  studies 
in  collaboration  with  Dr.  A.  Charlesby  of  the  Atomic  Energy 
Research  Establishment,  Harwell.  These  workers  have  been 
concerned  with  the  protection  and  repair  of  molecules  subject 
to  direct  excitation  by  ionizing  radiations  ! cf . ESN,  _8,  90 
( 1954)"].  They  have  worked  chiefly  with  macronolecules  such 
as  polymethylmethacrylate  and  polyisobutylene.  Such  molecules 
may  be  converted  to  free  radicals  by  loss  of  hydrogen. 


Two  such  molecules  nay  combine  to  form  a C - C crosslink  be- 
tween two  macromolecules. 

Alternatively  in  the  presence  of  oxygen  unstable 
per oxy-c ompounds  which  may  decompose  wish  accompanying  main 
chain  breakdown  are  formed 
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Before  per oxy-c empound  formation  the  molecule  can 
be  repaired  by  hydrogen  donors,  notably  -SK  compounds 

I ! 

HO  + HR y HCH  + R* 


Another  mechanism  of  protection  of  irradiated 
molecules  discussed  by  Alexander  involves  the  intramolecular 
transmission  of  energy.  Using  a series  of  substituted 
dodecanes  (chiefly  naphthyl  substitution)  it  has  been  possi- 
ble to  show  that: 

1.  Dodecanes  in  which  a ring  form  permitting  resonance 
is  substituted  for  hydrogen  require  a greater 
exposure  to  ionizing  radiations  to  effect  main 

cha in  breakdown . 

2.  The  position  at  which  the  ring  is  added  is 
important,  a ring  near  the  center  of  the  molecule 
exerting  a greater  protective  effect. 

These  findings  are  interpreted  tc  mean  that  the  time 
required  to  accumulate  sufficient  energy  in  a C - C bond  to 
effect  rupture  is  at  least  of  the  same  order  of  magnitude  as 
that  required  to  distribute  the  excitation  energy  throughput 
the  degrees  of  freedom  of  the  molecule.  Thus  there  is  an 
opportunity  for  the  excitation  energy  to  find  its  way  into 
the  energy  sink  provided  by  the  resonant  structure.  Presuma- 
bly it  is  subsequently  dissipated  by  photon  emission  or  other 
unspecified  means. 


RESUI.iPTION  OF  PUBLICATION  OF  221 TSOHRIFT  FUR  KRIS TALLCGRAPH IE 


After  an  interval  of  almost  ten  years  publication  of 
the  Zeitschrift  f\ir  Kris  tallographie  is  to  be  resumed.  The 
last  issue  to  appear  was  Volume  106,  Ko.  1,  which  was  re- 
leased in  1945.  Volume  106,  Ho.  Z,  is  scheduled  to  appear  in 
October  1954.  Issues  will  be  released  irregularly  there- 
after. Persons  in  the  United  States  wishing  to  order  the 
j o urn  a 1 may  ob  a i n . w.'ou.j..  ■<  *—  — ^ e r ^ o*  *n  sen,  x nc » , x s 

East  23rd  Street,  New  York  10,  New  York. 
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